Secondary data from a randomized sample of Brazilian preschool children were analyzed to evaluate the prevalence of occlusal deviations in the deciduous dentition that can adversely affect the permanent dentition, using revised criteria. Overjet and overbite used cut-off points described in the literature to exclude mild malocclusion cases. Overjet > 3mm and overbite > 3mm were present in 16% and 7% of the children, respectively 
Introduction
Occlusal traits in the deciduous dentition 1, 2, 3, 4, 5, 6 and the characteristics that adversely affect the permanent dentition and result in malocclusion 5, 7, 8, 9, 10, 11, 12, 13 have been investigated. Foster & Hamilton 2 reported the wide variety of occlusal conditions in the deciduous dentition, which appears to indicate that these are not fixed but flexible attributes 14 whose aspects should be considered in epidemiological investigations.
Despite high malocclusion prevalence described in recent studies conducted in both developed and developing countries 7, 8, 9 , nearly all have monotonously repeated the existence of a wide variation in prevalence values (~5% to ~85%), depending on the interpretation of what constitutes malocclusion.
Part of this variation during the early stages of occlusal development cannot be attributed solely to interaction between genetic background and environmental factors acting during growth and development of the dental occlusion 15, 16, 17, 18, 19 , but is due to differences in the criteria for interpreting relevant occlusal deviations 11, 20 .
Although such criteria are necessarily arbitrary to some extent, they can provide a meaningful basis for recording methods, which can in turn be applied to comparative epidemiological studies in different populations and to the investigation of interrelationships between the various traits 20 .
Considered separately or as a whole, these aspects have pointed to the importance of a broad consensus on interpretation of malocclusion severity in the deciduous dentition and the identification of cases and non-cases.
From a public health perspective, efforts could provide information for the implementation of general and specific measures for prevention of malocclusion 21 and reduction of socially unacceptable malocclusions 7 .
This study aimed to evaluate occlusal deviations in the deciduous dentition that can adversely affect the permanent dentition, using revised criteria for the assessment and interpretation of prevalence values. Secondary data from a randomized sample of a cross-sectional study on Brazilian preschool children were analyzed 22 .
Methods

Study design
Part of the wide variation in malocclusion prevalence in the deciduous dentition results from differences in the interpretation of what constitutes a malocclusion 23 . The plasticity of the growth and developmental process of the orofacial complex during this phase of the life cycle is remarkable 24 . There is a need for a more comprehensive and rigorous assessment of the clinical dimension, based on sound concepts of occlusal development, taking into account the issue of relevance for public health policymakers 25 .
Based on this theoretical framework, a literature review of occlusal traits that can adversely affect the permanent dentition (and thus of the criteria employed for interpretation of data on occlusal deviations in the deciduous dentition) was carried out. This systematized information was used to analyze secondary data from a crosssectional study on Brazilian preschool children conducted in Mauá 22 , a municipality located in Greater Metropolitan São Paulo, where a public oral health program had been implemented for pregnant women and preschoolers (http:www. maua.sp.gov.br; accessed on 11/Oct/2006).
Data source
Children from three to five years old were randomly selected from a list of 3,409 children enrolled in public (municipal) and private preschools in 2001. The projected sample size was based on a prevalence of malocclusion in the deciduous dentition of approximately 50%, with 5% sample error, 95% confidence level, and a 20% non-response rate. Four hundred and sixty-eight children were called for the dental examinations, 156 for each year of age 26 . A total of 385 children (82.3%) were examined.
In order to evaluate the occlusal traits in the deciduous dentition, only children with complete deciduous dentition and no permanent teeth erupted were considered eligible for the sub-sample 27 . Likewise, to eliminate potential biases, children with exfoliated deciduous teeth and with partially or totally erupted permanent teeth -which correspond to a later stage of occlusal development -were excluded from the study. The final sub-sample consisted of 344 preschoolers.
Five calibrated dentists conducted the examinations in the preschoolers under natural light, using CPI probes (ball point) 28 , wooden spatulas, and buccal mirrors. Occlusion was observed in maximum intercuspal relationship, and data were recorded on charts especially developed for the study 22 .
Sagittal relationship of dental arches was determined from the relationships of the second deciduous molars and canines as classified according to Baume 1 and Foster & Hamilton 2 , respectively. The molar relationship was classified in straight terminal plane, when the terminal plane of the second deciduous molars was flush, distal, or mesial, according to the distal or mesial step terminally. The canine relationship was denoted Class 1 if the tip of the maxillary canine occluded in the embrasure of the mandibular canine and first molar, Class 2 if the tip of the maxillary canine was anterior to Class 1, and Class 3 if it was posterior to Class 1. The molar and canine relationships were recorded separately on both sides. Prevalence rates were defined considering bilateral deviations.
Posterior crossbites were also classified according to Foster & Hamilton 2 . Unilateral and bilateral posterior crossbites were recorded in the presence of one or more buccally or lingually displaced/occluding teeth in the posterior segment (deciduous molars) on one or both sides, respectively.
Maxillary and mandibular overjet, overbite, and openbite were assessed using a CPI probe 28 in millimeter measurements.
Overjet was defined as horizontal overlap of the incisors and was positive if the upper incisor was ahead of the lower incisor and negative if the lower incisor was in front of the upper incisor (mandibular overjet), and was assessed using the probe from the labial surface of the most anterior lower central incisor to the labial surface of the most anterior upper central incisor, parallel to the occlusal plane.
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Overbite was considered as the vertical overlap of the incisors when the posterior teeth were in contact, classified as positive if the incisors overlapped vertically and negative -defined as openbite -if they were vertically separated. If an openbite was present, a single measurement was performed between the edge of the lower central incisor and that of the upper central incisor.
Crowding and spacing were assessed qualitatively (presence/absence) by registering overlapping teeth or interdental spaces, as proposed by Baume 1 . Type I and II arches were characterized as the presence or absence of generalized interdental spaces, respectively.
Examiners were subjected to calibration. During data collection, 9.1% of the sample was reexamined and the intra-examiner error was also measured, as recommended by WHO 28 . Kappa coefficient 29 was adopted to assess the examiners' reproducibility for each occlusal trait. During calibration, all outcomes showed kappa ≥ 0.61 except the molar relationship (0.60) and kappa between 0.61 and 1.00 during data collection. Therefore, the resulting data were considered reliable for the proposed analysis in this study.
Analysis
Analyzed data and tabular presentation were obtained using SPSS 11.0 software (SPSS Inc., Chicago, USA).
Results
Data from the study conducted in Mauá showed a sub-sample of 344 preschool children, 51.7% boys and 48.3% girls (mean age = 3.94; median = 4.00).
Frequencies and proportions of molar and canine relationships were analyzed. Values on the diagonals correspond to the number of cases with identical conditions on the right and left sides. Comparing these values by referenced teeth and between sides, the results showed a strong similarity in sagittal intermaxillary relationships (Table 1) . Considering values from both sides, the relationships of the second deciduous molars were straight terminal plane 84.3%, distal step 9.7%, and mesial step 6%. The frequencies of Class 1, 2, and 3 canine relationships were 86%, Prevalence rates of unilateral and bilateral posterior crossbite were 10.5% and 0.8%, respectively. Type I arches were found in approximately 80% of the sample in both upper and lower dental arches. Crowding was observed in 7.0% (maxillary arch) and 11.3% (mandibular arch).
Overjet > 3mm was registered in 16% ( Figure  1) , openbite in 27.9%, and overbite > 3mm in 7% of the preschool children (Figure 2 ).
Discussion
Epidemiological studies on malocclusion are important for the identification of changes in occlusion during growth and for understanding the distribution of oral health conditions in individuals and between different population groups 30 .
Cross-sectional studies help formulate hypotheses to deal with the main factors associated with malocclusion, but they have some limitations. Interpretation and direct comparison between the results should be done with caution.
Certain difficulties when attempting to describe and interpret data on malocclusion in the deciduous dentition have been reported: children with permanent teeth included in the sample; differences in measurement and tabulation of specific disorders; identification of cases and non-cases from an epidemiological perspective; definition of severe and mild cases from the perspective of public health rather than clinical orthodontics; and lack of an index to provide a meaningful score of occlusal conditions in the deciduous dentition as a whole.
A bilateral relationship of the second deciduous molars in straight terminal plane was recorded in 84.3% of the sub-sample 22 . The molar relationship in the deciduous dentition is considered one of the main factors influencing development of the permanent dentition, since it is capable of directing the path of eruption of the first permanent molars, oriented by distal surfaces on the second deciduous molars 1 . There is a consensus among specialists that a distal step of the second deciduous molars may develop into Angle Class 2 molar relationship in the permanent dentition 11, 12, 31, 32, 33 . Similarly, a mesial step of the second deciduous molars seldom turns into a distal bite. In both cases, the relationship of the second deciduous molars appears to provide a fairly reliable prediction of future permanent molar relationship 11 .
Prevalence of bilateral Class 1 canine relationship was 86%. Despite the notion that canine is a more reliable indicator than molar relationship for determining intermaxillary re- Figure 1 Percent distribution of overjet in a sample of preschoolers. Mauá, São Paulo State, Brazil. lationship 3, 5, 34 , the results showed that bilateral molar and canine relationships were not significantly different. This result should be confirmed using further epidemiological studies, and the magnitude of sagittal relationship deviations should be more precisely measured.
Overjet and overbite adopted cut-off points described in the literature that allowed excluding cases of mild malocclusion. Overjet > 3mm and overbite > 3mm were recorded in 16% and 7% of the children, respectively. Attention should be given to the interpretation of these rates, considering that recent epidemiological studies have recognized prevalence rates of these occlusal conditions up to 3mm as the standard of acceptability 5, 9, 13 .
Deep overbite generally interferes in opening, protrusion, and lateral movements and is potentially hazardous to the temporomandibular joint when transferred to the permanent dentition 35 . A negative overbite (openbite) appears to be the only malocclusion expected to decrease in the transition to the permanent dentition 5 . This speaks in favor of investigation of the openbite magnitude and factors that could be associated with its occurrence in the deciduous dentition, in order to identify possible implications for the permanent dentition. Preventive strategies during childhood are indicated 9 .
Likewise, attention should be given to the posterior crossbite in the deciduous dentition.
Posterior crossbite is one of the most prevalent malocclusions in the deciduous and early mixed dentition 11 . It is believed that a posterior crossbite is transferred from the deciduous to the permanent dentition 11, 35 , with long-term effects on the growth and development of the teeth and jaws, and even craniofacial asymmetry 10, 11, 36, 37 . Impaired nasal breathing caused by enlarged tonsils and adenoids 11, 19 are also related to posterior crossbites, and can be diagnosed early.
An increasing trend in crowding when transferred from the deciduous to the permanent dentition and its consequences have been documented 10, 38 . However, some authors have failed to distinguish between absence of interdental spaces and crowding when describing their results 2, 3, 5, 30, 39 , making it difficult to compare results. Efforts in the assessment of crowding severity are also recommended.
The problem is complex and highlights the need to develop a standardized measurement for assessing the deciduous dentition, capable of: (1) defining a deviation from ideal occlusion that is severe enough to require orthodontic treatment, (2) quantifying the social and psychological impact of malocclusion during childhood, and (3) identifying the opinions of the family and child regarding the appearance and masticatory efficiency of the child's dentition.
These factors, analyzed together, would contribute to the development of an occlusal index. They might also allow the definition of cases and non-cases, an essential concept in epidemiological studies.
Conclusions
From a public health perspective, assessment of malocclusion in the deciduous dentition should focus on its magnitude and severity, crucial for efficiently targeting actions during childhood and preventing problems with occlusion later in life. Acknowledging that malocclusion cannot be considered a disease with a series of well-defined symptoms, standard methods for its evaluation should be adopted. Need for further improvement and consensus on the interpretation of epidemiological data is emphasized. (27,9%) ; mordida cruzada posterior (11,3%) ; apinhamento dentário maxilar (7,0%) e mandibular (11,3%) Contributions E. R. Almeida and P. Frazão planned the study, analyzed and interpreted the results, and wrote and revised the text. P. C. Narvai also planned the study, contributed to interpretation of the results, and revised the text. A. C. Guedes-Pinto revised the text. All four authors approved the final manuscript.
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